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Zo ail whom it may concern:

‘Be it known that I, Loxniz W. Ryax, a
citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Improvement in the Recovery .of Thorium,
of which the following is a specification.

My invention relates*to improvements in
the art of purifying thorium and will be
fully understood from the following specifi-
cation. - . .

In my earlier application, Serial No. 237,
328, filed May 29, 1918, T have described a
method of separating thorium from an acid
solution containing the same, together with
rare earth metals and iron, by selectively
precipitating the thorium as a metaphos-
phate, as, for example, by the use of an
amount of sodium metaphosphate slightly
in excess of that required for uniting with
all of the thorium present in the solution.

I have now discovered that certain meta-
phosphates are peculiarly valuable for this
purpose, since they appear to be incapable
of precipitating the rare earth metals (ex-
cept ceric cerium) from cold or hot acid solu-
tions, regardless of the proportion of the
precipitant employed. These particular
metaphosphates, or salts of particular meta-
phosphoric acids, are therefore capable of
being employed to effect an unusually sharp
separation of thorium from its accompany-
in% impurities. A -sodium metaphosphate
exhibiting these advantageous proverties
and suitable for use in the process of the
present invention may be prepared from
microcosmic salt ((NH,)HNaPO,), as fol-
lows: :

The microcosmic salt is heated gently,
care being taken to hold its temperature at
approximately 400° C. (below red heat) and
until volatilization of water and ammonia
ceases and the fused mass becomes crystal-

line in appearance. This mass is now dis-

solved in water and the aqueous solution is

preferably employed as the precipitant for

the separation of the thorium, although the
solid salt might be added directly.

A sodium metaphosphate having the same
properties, at least in so far as the present
Invention is concerned, may likewise be pre-
pared from dihydrogen sodium phosphate
by the application of gentle heat in the same
manner as above described until volatiliza-
tion of water ceases. An aqueous solution of
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this sodium metaphosphate is used in the
manner above described as a precipitant.

By overheating either the microcosmic
salt or the dihydrogen sodium phosphate
there is obtained a sodium metaphosphate of
a different character and which is capable
of precipitating the rare earth metals, in
cold or hot solutions, requiring for its use
in the separation of thorium more or less
precise limitations of the quantity employed,
as described in my earlier application re-
ferred to. ' '

The metaphosphates prepared in accord-
ance with the present invention are clearly
distingnishable as metaphosphates by the
common . tests, for example, they coagulate
eg%'1 albumen in the presence of dilute acetic
acid. :

As an example of a process according to
my invention, the following may be given:

500 pounds of India monazite sand hav-

ing a thorium content calculated as oxide

of approximately 9 per cent is heated with
about 750 pounds of sulphuric acid under
constant stirring for from four to eight
hours, the temperature of the mass being
maintained at approximately 200° to 800°
C. At the end of this period the sand should
be completely attacked and converted into
a soluble form. Tt is now introduced into
1000 gallons of cold water, and, in general,
will not give a .clear solution, some small
proportion of the thorium and other metals
precipitating apparently as orthophosphates.
65 to 80 pounds of the sodium metaphos-
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phate, prepared as heretofore described by .

the gentle heating of microcosmic salt, or
dihydrogen sodium phosphate, is now added.
Substantially all of the thorium present in
the solution precipitates as a metaphosphate,
while the rare earths (except ceric cerium
of which only a minute proportion is present
in any case) and a large part of the iron
present remain in solution. The mass is
now filtered and the filter-cake after wash-
ing will contain the thorium content of the
monazite sands in some form of metaphos-
phate and admixed with a very small per-
centage of impurities which may be removed
by subsequent treatment. Such treatment
may consist in extracting the thorium as a
carbonate with a sodium carbonate solution,
or by decomposing the thorinm compound

by caustic soda, thereby converting it directly

inte a hydroxide. The thorium metaphos-
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